Adrenomedullin enhances invasion of human extravillous cytotrophoblast-derived cell lines by regulation of urokinase plasminogen activator expression and s-nitrosylation.
Extravillous cytotrophoblast (EVCT) is responsible for trophoblast invasion, which is an important process during placentation. Dysregulation of the process is associated with a wide range of pregnancy complications. Adrenomedullin (ADM) is a polypeptide expressed most abundantly in first-trimester placentas. We hypothesized that ADM modulated the invasion of human EVCT. Our results showed that ADM enhanced invasion and migration but not proliferation in two EVCT cell lines, JEG-3 and TEV-1. Similar observation can also be obtained in primary EVCTs. JEG-3 and TEV-1 cells expressed ADM receptor components as demonstrated by immunostaining, Western blotting, and RT-PCR. The ADM antagonist ADM(22-52) (ADM C-terminal 22-52 amino acid fragment) suppressed ADM-induced invasion and migration, confirming that ADM exerted its biological effects through its classical receptors. The stimulatory effect of ADM on EVCT invasiveness was associated with induction (P < 0.05) of urokinase plasminogen activator (uPA) and nitric oxide synthase (NOS) expression and activity. Silencing of uPA by siRNA transfection abolished the stimulatory effect of ADM, suggesting that uPA is the key mediator for ADM-induced invasion. The involvement of NO in enhancing the invasion and biosynthesis of uPA in EVCT cell lines was confirmed by using pharmacological inhibitors of NOS and NO donors. ADM-mediated NO production also increased protein S-nitrosylation of JEG-3 cells. S-nitrosylation activated uPA in vitro and induced a higher proteinase activity. These findings provide indications that ADM and its downstream NO signaling may play an important role in modulating human EVCT functions.